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1 

H«Mt#©lfiH] 

«»©TiJJ!itt»S*S*. 

uitt**o«ii*fttB»'r*t>c!>ra±3ft«A>^*tts 

£©E8§i*«©l«lEff§ 1 ©B5fcttE«R©i»r»te*«** 

1 iWEEi&»« ©we a k t *v\ > ysge <* n* 

Tlr»* £ t £#8f[<>: r*SS*« 1 E*©*^*©** 
4 ] WE^I»tt*«©JWt < t %> 1 -3 fc«^P 

3SS*3t 5 E«©«Ta5p n p©HSfilit= 
[W*9I7] WEm^©"5I^ttS«©'>^< t*> 13 

£©*tt^»#. £KpJiJltt*«±©<J>&< £*>2-3© 

»E^^-*-;nB*«a«jfc*i*"r*ct*i*«i-r 

3W*« 1 E«©«^HKft©*S«ifi. 
[M$g 8 ] MEttR©T5r»ttS«©4>fc <it>l^ 

^TSttRiattssoMBimfci&ft-rsttfefc. we 

8 1 C©JS 1 ©flff Jfllt 2 ©*&^ 

^t**ftwt««"r*ct«:watr*ii*a5E« 
©m^^s©ns*is. 

© t. ;u- * - jv t » ifiiT -5 m 2 © 7 - )V * *rr * 
Sfl2©pJl£ttS«£, 

iiEm i ©7,;p— ;i/tWE^2 ©7>;i/— 

IISS10] JBl©iEfc/*y h*£WU £©ff§l© 
®H«9E^l©'5I«H4*ffid^«Sn-5iBillS«*$ 5. 
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(2) 

2 

WEEi^*«©ttE/iy H tflreJB l ©7ju-*-;i/t 

^S5a©Hlg#§ii. 

[R$9t ii] mi ©7;u-*-;u£wr sm i ©bJ 
mem 1 ©x;p-*-;w©±ca >^&&B3*tt5m 1 

©7^y:/i:> 

WEm 2 ©x;u-*-;^MEA>y =t 3 tc 

10 WEm2.©pJ8H4*«*fl:e^tsm2©X5 L yyt, 
HEA^tBHSU MEA>^©il>&<i'b— ttfctt 
E^ 2 ©^;u-*-;n*3K»»S-»v S9EA>^tC J: 0 

Mem i fecktfm 2 ©*;w-*-jns: »«rr * * 3 ©7. 

[w*3Bi2] Ay t*£*rr*E***£, mi©7 
^-*-;i/*^-r*mi©"5i^ttS«t. I2®^jh 

*-;WS*"r*«2©?IiMtS«[t**tr« ; f-aBa©* 
g*j£©«iS#8;K*H"T\ 
20 ffi£Eft£«©l!fte/f y K©±lCA>^*tt«^*» 
1 ©Xf-yyt, 

«lE*l©7.;i/-ajN-;P**«IEA>^t:**ftJ-r2)J:"5fc 
WEmi ©T*j»ttX«*ffi«-3*W-*££'bK. ffiem2 

©tjI'— *-;u#iMrEm 1 ©tju— ;nr**i*rr<&«k 
5 i:«rG«2 ©PliJltt*«Stt«^t*lB2 fflx?7 7 

«fEA>^***U. ttEA>^©4>fc<£%>-8B&tt 
EJB 1**^*2© 7, ;W-*-;H*ifc«»S-&, MffiA 
>^lc«tDlWEE»SS©WE^!y Ktttffif 1 ©"51^ 

30 i4s«©wEmi©7;i'-*-;utwEm2©w^i4a 

S©WE* 2 ©x;w-*— ;p t *»«-r 2>IS 3 OXt»; 
yt*-&trc:t*#«fr*«^-«ft©*S«jS©«jfi 

[11*913] A<> H*wr*E*s«t, mi©7 
;w-*-;p*«"t*fBi©plJ*ttiS*t, m2©7;p- 
*-;w*«-r**2©Rratt*«tt^tt« : f«a©ii 

S«jfi©«it*&H*«r»T, 

WEE»*«©WE^y h*©±tcm 1 ©A>^€ffi«^ 

40 Mem i ©zjh^-m^ihs i ©A>^fc*frtrt* 

J: .5 (cWEm 1 ©PllStt***tt«^tt*« 2 CXf«; 

tfc-assiWEJBi ©7;p-*-;n^ts»iS^, me 

mi©A>yt:«kbffEEitaSS©MEAy KtMEJB 
l © oI^14*«©MEm i ©7.;w-*-;i^i sfttt-r * 

miEm 1 ©7;U-^-;P©±lCHtlEm 1 ©y\>^J: 0 
. llt!^<£^m2©A>^^{4MO*tt?)m4©75 i >>y 

50 t. 
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3 

«t o \zmm 2 © piatt***(fc«^Jtt*« 5 ©7.5^ 

MIGJK 2 ©A>^*«EJB 1 ©A>^©»jfteiT©«« 
T**U t&E* 2 ©A>^©^&< 

2 ©xjiz-sfc-ji/pgcanfts-fr, mm&2<DA>y\z& 
dme* 1 *«kif«i 2 ©*;w-jfc-;i/£SMsrr5*6 © 

7.^y^t^trvt*#«fr5S^a5S©IIS«3i 

©saii#&. 

fc$ffc©>^ttS«£&^T£fc©©«7^p D p©5l£M$ 

MB«Sc© piiJittX«© o t, s±© *> ©©mrfEx;u-* 

- JH*3 HflifEA > ^fflS t fc C t «fc 0 , ME* 
*-;i/W©»l*tttt*:«iBT 3J6 2 ©t.^-;/ yi^tr 

[ffl^gi 1 5 ] We*»c© Rl8Mt*«©-5 -6^< t 
C ©fe& SB** * ffiEEi*»fi± £#1" * £ £ 

JB. 

t mtrzm *m 1 E*©m^p a p©^si«jg. 

I3S9i©iMlll£iJ49i] 
[0 0 0 1 ] 

[«£*©&«] sn*ns»jft©a* 

x-f • 'j7Zy*-*f, 1 9 8 9^77>'yXh7 

7. • Ayy— v>£* • A>K^yi7j (Rao R Tummal 
a, Eugene J. Rymaszewski, "Microelectronics Packag 
ing Hnadbook', 1989, Van Nostrand Reinhold, New Yo 
rk) fg4 6 21*^14 6 4 JCfcEltSivr^S. 

[0002] mscmm7 -7 0£#{rr*£, e©«« 

TSBS«©±ffi±A >y#lfT* H t \Z «k 13 tlT 

[0 0 0 3] 
©«k'5ftraiia*&o&. 

[0 0 0 4] i;, £«m©»ffittffi#tttBLgir>. 



(3) 

[0 0 0 5] J6 2fc. RtHE3Efc*«#n*R-r*. T— 
^ • t^M-f r-f y F • #>t^ >^ (TAB) x- 
^^©flUHttaiStittT, "t5 5v*X«©Rfr« 

-7©Rir*H#*'BT5S7t-S©fc#U "fe^Sy^ 

s«©str^jstc«sc*^^s-r*. mzmvazm-rz 

[0 0 0 6] £©«k5fcft*&ffi©raiifc:g*., *%H 

m&o&mm&zm&tz z. t \z$>%. 

[0 0 0 7] 2Mfi9i©*2©ll»tt, )BI»mtcKM-XX 
T^?»«^p D p©^S«jt5*i«-r^ H 
[0 0 0 8] *%BJ©m3©SW«, «^AM©tttt- 

[0 0 0 9] 

matt*****, WE*»©^»tt*«©t»ex;i'- 
20 *-^© ?%m^m$&tiL<»nmi5fa\z®&tz> %>© 
ra±*«A>^««tsn*. 

[0 0 10] £©J:3fc*Sg*i6©«ifi#fttt. «1© 

x;i/-*-;u**ra*i©?isitt*«iaB2©x;w- 
*-^*tt^«2 © Taattssit^tr^asift©* 

£*it©H3b&8c»c45i>T. fflffi^l ©*;£-*-Jl/0 
±l:/\>mi^5^ifflXf7^t, WE* 2© 
X)V—fc-)lfimm/\ >¥tttfaTZ> «fc 3 icflftE* 2 © 
l^tifcat££&Bo*tt£3g2©X7^y:/£, buEA>^ 
WEA^CiKKi'b— «*fl&EI6 2©:* 
30 ltfEA>^k:«k»3WE3Bi* 

[ooii] te©©iS*S«> 
;u^#T^«g$nfc«is©pi^ttS«€rS^-r«.fc© 

©«^iS.©^itE«iI©SS£#J£*siAT, t&E«Sfc©?J 
^tt*«©X )V—fc-)V<D o *> ME nJ8H£Xfi©9M# 

iri fc p^-r * *> © m± & a > ^T««r s * i © x f y 
y't. «rfBa^©niattSS©5-feft±© ! fe©©BfrE7> 
;p-*-;H*gKltlEA>y3&«ffl9lUfcctKJ:D,' WE 
40 x;i/-*-;HW©»tt*»*«IB-r*IB2©X7 l >y^'t 

' [0 0 12] 

[0013] 01 SrlMHT* *%BJ©* 1 ©USE^J 

©m^waw^^wifitt. e^*S3 o tmm&$L3 o 
©±E(c«)i3nfciiSc©7^;PA^^ u 7 1 s*tr. 

01l:lt 4l©7-r;i/A++'JTl a~l d^0*$ 
*1TV»**«, 7 ;PA+^ U 7 1 ©JiScKIMtttt£^. 

so p^-r-57^;wA+ j s'U7i©ra«. fti£-r%ttffi«ji 
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(4) 

5 

\Z\t, LSIfyy2 0^8SnTtJ5. LSIf7 
72 0 ©IHSSffite, 7 P ^7>5 1 ^^ : t-^h*»8g2 2Tt 
asnXtVS. iST^LS If77 , 2 0©P a 1HH 0 

[0 0 14] H2*J:tfBI3*#fla-r*t, &*<D7J 

5 0mmCDiE*^^M-r. T»J*ltt:7-f 1 OH, *tl 5 
[0015] nj^tt? ^ JUA 1 0 ©f ^fiBfCte, L S I 

2*«»^«lCE«Sn*. »?WBtt«l. 2 7 mmT 
TJP-Jfr— ;H 2 ©EStt, *Ul0 0jLtmT* 

1 3#«a9:W-Sn*. 7>Fl3£Dlg 
|<13 0 0 MmTafe-So 
[0 0 16] TiJtJItt?* *A 1 0±Ktt, E*/"**-> 
1 liWRItSftS. EiR/t* — >1 lCDilftffitt. *f]50 
MmT&S. EISA"* — >1 1©— ffifi, 7JU-*-;U 
1 2te«8lt3n*. E*A*$'->1 l©ft&3$te, t/H 
x*— ;ko«»ic*ht, tf— A U - H 1 4 ©— SgfcgS - 
ttStt*. t'-A U - K 1 4 offiflfftt. tAMX*-* 
©flSBlC^ttiU LS I ?7^2 0 ttSIXflmcttlftd 

tl£>. 30 

[0 0 17] 7-fJUA**U7 1©«ifrfcJ:tfLS I 
/f^i/ (TAB) StfPj£*iJfflTt-5o TABMO. 

£7. • Kytr—i?># • A>F7-yi7J . (Rao R. Tumma 
la, Eugene J. Rymaszewski, 'Microelectronics Packa 
ging Hnadbook", 1989, Van Nostrand Reinhold, New Y 
ork) 3S4 0 9I~i4 5 4HKe*SftT^«. TA 40 
B&mT°mm2ntz7j)lA*r*V7H$. TABf- 

[0018] E*axiK3 Q<Dttwiz, x^xmrn-ztiim 

ii3 0(l -2ltt6 OmmOjE^JBSMTS. ESUS 
T. E$S*£3 0«. #HE^S«TS-5. Ei^S«3 

o©rt«ii:tt. &*E*§ug3 4^«tc;3 6t, *amm 

M3 5£<fcc*3 7 £jWRtt&tt<&. 
[0 0 1 9] IE^S«3 0O±Il:B. so 



l*«K*tSn*. /V>F3 1I1 JI/A+^'JTl© 

*-;H 2JC»*"f*tt«fcE«Sn*. "3* 
*?, Ay h*3 1 tt»^«KE«Sn*. «HFfU3fiS«*<J 
1. 27mmT*-5. E«i*3 0©±lO/^K3 1 

&&<mmz\*. vj^-uvxf3 2*?Msnin 

[0 0 2 0] EHS«3 0©T®trte, }IISc©AtB7Jt: 
>5 0a*3lK£*l£. Affi73t!>5 0tt»^«fcE«S 
n*>„ fe?MHgtt. #91. 2 7mmtS5. 
T1f-#-Kk:*esn«t*, Affi7jfcf>5 0*^<7) 
vif-^-KJc»«Sn*. Atii?Jfcf>5 OfcESUSffi 
3 0CTIiIl:Ell/fc©T, LSIf772 0Ol 
Tt>L< tt-t©ifi«©AtBatf>5 0 ^fiWLT, ESS 
©ft££ft®t;:T'#3o 

[0 0 2 1] 0 3 AffiTJ tf > 5 0 ©-Sg 

tt, E«l«ffi3 0O7XSB3 8JC^A$tl^>. Atti7Jtf> 

S6ii:&El5 5©-«5ttl*3:£n. 6 ABB* If 

>5 oo«is*»(inir*. i&ft&Ks 5©i^*gi5»ici£; 

CT, 3S©Affl*tf>5 1~5 3*«ffllf3nT^S. 

Ata*t>5 its. -hffi<z>a&*&Ks 5»ssnt 

£©&#, AtH^fc!>5 1 tettiiESiUl 3 5 

«rr*. Ata^jtf>5 2tn Ta&©se&&Bi 5 5 #1$ 

iSftS. Aiti7Jtf>5 2 tetgaSESUf 3 7 JC*3WfT 
•5. Aiii7Jt:>5 3Tte, *fWSB©Sfii&£BI 5 5 #R§?± 
SMTH5. AtB^t!>5 3 tegeifiEiSUf 3 6 
5. £©«k5£, t>aoa5?C«kD, ES1S3 0O 
I*I^E^@<!:Aai^tf> 5 0 t*««e&»C*«T**. 

ESIS«3-0tc«, WK^fflox^-*-;^ 
Rttsnxii*. ffi^bf>ffl©x;u-^-;ncH, 
»a© & u t >#*f a £ n^> . 

[0 0 2 2] E12S^0 3^#S?.-r-5i:, «±©7-c;P 
A*t'J71 dKl^gSn/tLS I f'>72 0©±fC 

[0 0 2 3] ^IC, 7-fJl'A^t l J71a~ldFI«j| 

[0 0 2 4] E3«r#Rg-rSi:, 7^mt'J7 1a 
~ 1 d ©X;U-*-JU 1 2 a ~ 1 2 d »4. E^S« 3 0 

©^•y k 3 i ±ic-a«±»cfi[«^te>n«). ^ne.x 

;l^-3js-;H 2 a~l 2 d«. A>^1 5tCj;0«^$ 
n*. A>y 1 5«, 7>)V— *c-;H 2 a~ 1 2 d©rt 

[0 0 2 5] **MS«©*S*jfi©8jfi^jSCO 

+ t'J71 afe«fctXl b$EiHS«3 0±K*Jir** 

i*»cot»Tttwr«. c©«S73&t«, liis©7^;i/ 
a*+ u 7 1 a»-K»:»«sn*. 

[0 0 2 6] B4 (a) *#JH"T*t. S1©Xt7 7 
(Cfe^T, Ei^«S3 0©/"?^ K3 l±l:/\>yi 5*« 
fi:Bt?tte»n-5>. 0!1;U£, ^ U -A4^©A>y 1 5 
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(5) 

7 

Ay H3 1 ±\zmmznz. 

[0 0 2 7] B4 (b) ?r#SgTSt> &2<D7> J rv7' 

\z&^x. mmzniz? 4 uzi &&&xsi b 
a*, ;\>?i 5©±ic:{£fio*tt£>ft5 <> 

[0 0 2 8] i4 (c) £#Brf-5i, ^3COX^<y^ 
U gPte7Jl/-*-;H 2 aiS.ktf 1 2 b©f*lBB 

^®^±W6n*. £©&> A>^i5Wi$n, a 

y H3 1 iTJIz-^-JH 2 a*«J:tfl 2 b ft 
■5. io 

[0029] i&<Dmmjjmzz)^Tmw?z. z 

©«B7J&Tte, 7^M+t'J7 1«ll^n 

[0030] ei 5 (a) zmmtzt, mKDXy^yy 

\Z$>^X, ;\y H3 l©±tCA>^l 5 arf®:W.-3\f<b 

ft£„ 

[0 0 3 1 ] 05 (b) &WT*£» S2fflXf'^ 
fc*HT. 04 (b) *J:tf (c) tR«®*ffit, 7 
4 fri*** U 7 1 a(DXJI/- )V1 2 aW«; HI 
lcS^Sft-5. 20 

[0 0 3 2] 05 (c) . S3©Xf7-/ 
£*5UT, A>y 1 5 aC5±fCA>y 1 5 b*i<£SO*tt 
e»ft*. A>^1 5 b©Bl£ki, A>^'1 5 a ©*>©<£ 

[0 0 3 3] 0 5 (d) *#flH-r*t. f!4©X^-v7 p 

k*v»t, 04 (b) (c) tmmojjm-?. ? 
w^a^-v u 7 i b©*;w— ;n 2 b^x;p— 

)V1 2 afcJftttSft*. A>yi 5 bOJnlRSflEtt, A 
>#1 5 a©»j£«fc O&t^o Z<Dtztb, A>^15ali 

[0 0 3 4] ^±©3Sjg7j&T«, x;i<-*-;n 2 'a 
*3«fctfi 2 bCDtttttttt£S&lCJMgT*£. *#«JlC 

«» *±©7.;i/— *-;n 2 bcortgBtc;N>y 1 5^ffi 
Sl/fcdtSWB-rfttfJ:^. rft«, 7^;i/A^^'J 
7 1 b*±#fr&B«T**?»*T*BT#4. 

[0 0 3 5] f lOiWJti^T, LSIf77'2 0 
©-ffl*t2 0mmtU L S I =f-y~f2 0 £$H5*«<b 
T^Xf y^-^b'ftfj^ 0 iS£to-&£Ka«: 1 m 
mtU LS If 0A5 2mm©raitaiSn5 
tU 7^Mf t'J71(i!)-a?:5 Ommtl, IO 40 
®7^^A+t U7 1 £4^>©L S I f y72 0 
Sft*tt*t, 16iOLSIfy7*2 0(l 1J24 
0mm, i§52 4mm©IEIHft1£©ffii§!cl*|K:ES2ft5o 
dfte>L S I f77°2 OOEfMRtttt. —350mm, 
S$4mm<DiEB3^atf t t5. IfcibT, LSI^-y 
72 0*»3ifc7nittff*Ei»Tffi-S»«l5Sft*t*, «iS 
©LS I^-y:/2 Om&lfe&mm&te. 104mm^T 

[0 0 3 6] — -)S, ±a>Lfc 1 6<S©L S \J-y~f2 0 
* l*©»Sfc*£L&i*, LS IfyT'2 0<omm so 



I*ttlja8 0mm«5l3&»i:&4. JlOWififC*^ 
T, M©LS I^y^2 0B±SIS*E»fitt, *J1 
6 0mm(CR^. Z.(D£?\Z, *5SWH«ta £ L S I ? 
•y7"2 0M©EiB&££lNr?££. 
[0 0 3 7] *389!©Jll2©5teK«K:3HT, 0 

®S#fiBbTSiW-rS. *2©*JfiW©W«tt>UW-* 

-;n2 0iilt:i65. tew^liitt^iwsijfi^©*)© 
[0038] i6^#mt, f$2<ommm<o7,)v- 

#-;n 2 tcttr— A*«Ktt6ftTi»*. 
[0 0 3 9] #8W©f§3©^660y{;:o^T, 0 

z>. <a©«3ttt> mi<D&mm<D*><D£*9imzwic-c 
mm^mmy^ ;i/A*^ 'J7tcte, « 
•«*a. *3«fc^ ft, cift<~>^a 

©fc^13:K.fcO«W-SEKrt«£5!SftS. 

[0 0 4 0] 0 7 (a) SIWR-rst, a§t-^3Effl7>e 
;PA+* 'J7 4©«|r¥Stt> *— **»W&t» 

&±\ZX)U—ft—)ll 2*«Klte>ftT^5. b^U IS 

*-;u£jf*:-f, ±TffiiWttl6«SftTn*. tjI/-* 

CI2?>F4 ltf*Rtt&ft5. 7>H4 11t 7^;UA 

+tU7i ©x;i/— ;i/ i 2 tcA>^*sSw^ft^. z. 
©.fcSULT, fi#x;i'— ;W3 3 £7>)l— ft— ;n 
2ij&«*»WKSHW£ft*. fc*. 

+ +'J74©pJ^tt7^;PA4 0©#lpf, 

tf, Witt7^M10Ofe©i^i;TlK 

[0041] 07 (b) &&m-rzt, mm%.-g.m7 4 

M*VU7 4 0i^fg(t RffH£5Effl7^;WA+-v 
U 7 4 ± tcKlt 6 ftfcE&A ^ - > 4 3 K J: 0 ft 
*. E«/^->4 3lt ^fHEIEffl7^;PA^-vU7 
4©7«;P— *-;P4 2 1 *5<tlXX;W-*-;U4 2 2Sr^ 

^ftir«tD, (l^x;i/-*-ji/3 3 Ufl^x 

^-*-;U3 3 2 £j&*ttl«Sft.5. 
[0 0 4 2 ] 07 (c) S<fBHT*t, KW-«3Effl7W 

;wa+ -v u 7 4 ©«»^att, «w^a t »«#aoDia 
stfii^ns. 7-cM+tU7iaftf,«±i:7 

c©fcfe. 3}n— ;n 2taft^-7.;u-3f:-;u3 

3 1 ttt^«)tC^»r^ft^>. ^;p-*-;KOftftDlC, 
ath^JEfll7^;i/A*^ iJ7 4 0±Il:H, 7>N4 
tfRtt&ft*. 5>K44(i. ESA3'->4 3^^-b 

tx;1/-*- )VA 2 k:*«Sft<5. t.;u-^-;U4 2 
tt, 7>;u-*-;n 2 'ttt»j©*^jftjcffi«-r*. c© 
J;-5tcbTx *5fe«ffi^x;i/-3f;-;i/3 3 l 
\ff<D7s)i— ft— ;n 2$r, ft^x;i^-^-;P3 3 21: 
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(6) 

9 

[0043] wm^rn* mm^m. wm^wtz 

£ tic £9. «*aKm-SEKfC»*T* 

WCttH-SCMT**. 3ift©<!:;L3, ISfi-^jEffl 7 >f ;U 
[0 0 4 4] **«S0!ITtt, Iii«3 0i:lTI©7 

^ ;i/A** u 7 1 ©mic. i&m&w.m 7 j >j 7 

*©RIHHWB7-f ;UA*^ U74S1 ^TfefiK 
[0 0 4 5] *»l8©»4©*llfi«fC"3lr»T, 0 

[0 0 4 6] H8t#«H-r*t, *-*w«04&«tt, t 

-h->>? 6 0SX»T*&J&©3gKFaPtf 6 l&Rttfc 
rile**. ftlcDSfjfite, «l ©£#M«j 

[0047] 6 i it&vtomwt £©Bsa$©± 
&3 o±\zmi££nz>. z<Dtt. *±©7^;i/A+^ 

U710LS l=?v?'2 Ot. £jeffi«6 l©ffigB©T 
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